The recognition that the progression of coronary artery disease can be slowed or even reversed by risk factor modification, that in some discrete subsets of patients revascularisation can prolong life as well as relieving symptoms, and that myocardial ischaemia may be symptomatically silent has led to an increased commitment to diagnosing ischaemic heart disease before the onset of ischaemic events. To accomplish this goal, exercise tests employing one of several protocols are being used with increasing frequency by family physicians, internists, and cardiologists not only to determine the causes of chest discomfort and the presence of residual ischaemia after a myocardial infarction but also to screen patients for the likelihood of ischaemia. Often the results of such exercise tests are used to determine whether or not other studies and procedures, particularly cardiac catheterisation and revascularisation, are indicated. For this reason an understanding of factors that can cause either falsely negative or falsely positive results has assumed increasing importance.
Effects of probability It is now generally recognised that the probability of coronary artery disease in the population being screened affects the interpretation of the exercise electrocardiogram (ECG).1 In a population with a low probability of ischaemic heart disease, a negative test is more likely to be a true negative whereas a test meeting the criteria for positivity would be suspect. Conversely, in those with a high probability of ischaemic heart disease a positive test is more likely to be an indication of ischaemia (and coronary artery disease) and a negative test would be suspect. For this reason, factors capable of giving both false negative and false positive ECG responses must be appreciated and considered, particularly in patients in whom the result is contrary to that predicted by the likelihood of the disease. Indeed, even in patients in whom the result is as predicted by the probability of disease, it is important to appreciate that the specificity and sensitivity of the exercise test when referenced to coronary anatomy is between 75% and 85%. _ . -, . = . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -; . _ z u : _ _ .
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,z-_ _ . t , , , , _ _ , -e . = . = , wave with a negative atrial T wave (Ta). A P wave occurs just before the first QRS complex and the ST segment is depressed. The second P-Ta complex is completed before the second QRS complex and the ST segment is not depressed. In the lower panel the entire P-Ta complex is superimposed on the first QRS complex, and illustrates that the ST segment depression is due to the atrial repolarisation wave. The onset of the third P-Ta complex coincides with the onset of the second T wave and is responsible for the rather acute angle between the ST segment and the T wave.
The role of atrial repolarisation in causing false positive electrocardiographic responses to exercise was recently the topic of an article, editorial, and exchange of letters in the Journal of the American College of Cardiology."" 1316 In this study, patients with exerciseinduced ST segment depression meeting criteria for ischaemia, but in whom ischaemia was viewed as unlikely on the basis of cardiac catheterisation or radionuclear studies, were compared with a matched group of patients in whom similar exercise-induced ST segment changes were attributed to ischaemia. The patients with a false positive exercise test were characterised by markedly downsloping PR segments at peak exercise which reflected the atrial ST segment. They were also identified by a longer exercise time and more rapid peak heart rates than patients in whom the ST segment depression was the result of ischaemia. This reflected the increase in the amplitude of the P wave and, in the opposite direction, of the amplitude of the atrial T wave induced by the increase in heart rate. The third factor identifying the patients with a false positive exercise test was the absence of exercise-induced chest pain. Patients with a false positive exercise test were also noted to have taller P waves during exercise and a greater augmentation of the P wave amplitude during exercise than patients with a truly positive test. In this retrospective study the combination of a downsloping PR segment in two of the three inferior leads (II, III, and/or aVF) and either an exercise duration of more than 4 minutes or heart rates at peak exercise of more than 125 bpm identified the false positive responders with a sensitivity of 84% and a specificity of 87%.
There is no reason to expect that patients with exercise-induced myocardial ischaemia will be any less liable to the influence of atrial repolarisation or to the other factors capable of causing a false positive test. The point is that ECG changes or their absence associated with exercise should not, by themselves, be considered an absolute marker for the presence or absence of ischaemia. As with any other test the results must be interpreted within the context of the clinical presentation and the historical and physical findings. As screening for coronary artery disease becomes more prevalent and as those with less and less experience in performing and interpreting the electrocardiographic response to exercise participate in this method of screening it will become increasingly important to recognise the potential mischief an incorrect interpretation can cause and the factors that may lead to both falsely negative and falsely positive results.
